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1 
The invention described herein may be manu- 
factured and used by or for the United States 
Government for governmental purposes without 
payment to me of any royalty thereon. 
This invention relates to shutters for photo- 
graphic cameras and particularly to shutters of 
the type wherein a spring actuated mechanism 
is tensioned and released to make an exposure. 
The shutter herein shown differs from the 
known art in a novel mechanism which provides 
to a greater degree than heretofore known, slow 
starting, fast opening, fast closing and a slow 
stopping of the shutter, a feature of much 
portance in a camera shutter. 
Other novel features and advantages will be 
apparent from a consideration of the following 
speciflcation, reference being had to the draw- 
ing, wherein: 
Fig. 1 is a top plan view of the improved shut- 
ter, parts being broken away for clearness. 
Fig. 2 is a fragmentary bottom plan view of the 
d_rive arms of the shutter mechanism. 
Fig. 3 is another top plan view with parts 
broken away fo a different level than shown in 
Fig. 1. 
Fig. 4 is a vertical section taken at 4--4 of 
Fig. 1. 
Fig. 5 is a fragmentary vertical section through 
the winding mechanism. 
Fig. 6 is a cross section taken at 6--6 of Fig. 
5 through the trip cam and pawl of the winding 
mechanism. 
The embodiment of my invention shown in the 
drawings comprises a mounting plate |0 hav- 
ing a winding unit |2 flxed on the upper side and 
a shutter blade assembly |4 fixed on the under- 
side. 
The winding unit |2 comprises a cylindrical 
case |6 with a large flange |8 at the lower end 
and a cover 20, the flange and cover being spaced 
apart from the mounting plate |0 bY tubular 
spacers 22 through which screws 24 pass to 
threadedly engage the mounting plate |0. 
Within the casing |6 the shaft 26 of a double 
throw crank is rotatable. An inverted cup 28 
(see Fig. 5) has an elongated hub 30 which has 
rotative bearing at 32 in the casing |6. Elon- 
gated hub 30 has a central opening 34 within 
which the upper end of shaft 26 has rotative 
bearing. A thumb nut 36 has a one toothed 
ratchet 38 integral therewith, the nut and ratchet 
being joined by a neck 39 and fltted snugly over 
the hub 30 and flxed thereto by a pin 4. A 
small plunger 42 is urged radially inward by a 
spring 44 to act as a pawl to engage the one 

toothed ratehet. Plunger 42 is slidable in a lug 
43 which is integral with the cylinder |6. 
Near the lower end of the cylindrical casing 
|6 (see Fig. 4) a cup 46 is flxed on the shaft 
5 26 bY a pin 4. Cups 28 and 46 are_slotted as 
at 60 and 62 to receive the outturned ends 64 
and 66 of a spring 68 which supplies the energy 
for rapid opening and closing of the shutter |4 
A length of tubing 69 keeps the spring 64 con- 
10 centric with the axis of the shaft 26. 
The trip mechanism for releasing the spring 
68 consists of a disc 60 fast on the shaft 26. A 
lug 62 may preferably be cut integral with the 
disc 60. A latch 64 is pivoted on the plate |0 
15 at 66. 
A trip lever 68 is pivoted on the plate |0 at 
70. Trip lever 68 carries a lug 72 which engages 
the lug 62 to prevent rotation of the disc 60 and 
shaft 26 while winding is being effected. A heavy 
20 spring 74 yieldably holds the lateh 64 against the 
disc 6{}. A relatively light spring 76 yieldably 
holds thè lug 72 in engagement with the lug 62 
so that the thumb nut 36 may be turned a com- 
plete turn until caught by the pawl or plunger 
25 42 while the crankshaft 26, which carrles the 
disc 60 and lugs 62 and 72, remain engaged un- 
tri tripped by the trip lever 68. 
At its extreme lower end, the shaft 26 is pro- 
vided with a two-throw crank composed of two 
30 discs 78 and 80 axially spaced as at 82 and pro- 
vided with crank pins 64 and 86 spaced circum- 
ferentially one hundred eighty degrees. Drive 
arms 88 and 90 have their operating ends piv- 
oted on crank pins 84 and 66 respectively. 
35 The foregoing description relates to the shut- 
ter operating mechanism. The shutter itself will 
now be described. 
Located on the underside of the mmmting plate 
|0 are two concentric discs 92 and 94, axially 
40 spaced apart by washers 96 and held to the 
mounting plate by screws 98. The upper disc 92 
is of uniform thickness throughout and has a 
central opening |00 to adroit the light rays when 
the shutter blades are operated through open 
45 position. A series of four arcuate shutter operat- 
ing slots |02 extend through disc 92 and are cir- 
cumferentially equally spaced in concentric re- 
lation to said light opening |00. A second series 
of shutter operating slots |04 are circumferen- 
50 tially equally spaced in concentric relation to 
said light opening |00 but are radially further 
from the center of the disc than the first series. 
The lower disc 94 has a central light opening 
|06 substantially like the opening |00 in the up- 
 per disc 92 but has a short upwardly extending 
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hub 108 concentrically surrounding the opening. 
A small ring 110 is rotatably fitted over the hub 
108 and a larger ring 112 is concentric with and 
rotatable on the small ring 110. Four circum- 
ferentially equally spaced pins 114 extend up- 
ward from the face of the small ring 110. Fore, 
circumferentially equally spaced pins 1 ex- 
tend upward from the face of the large ring i 12. 
There are four single end shutter blades 118 each 
having a round opening 10 which fits over che of 
the pins 114, and has a slot 12 into which one of 
the pins 116 extends and may move from one 
end of the slot 12 to the other end. 
An arcuate window 1.4 is cut through the 
lower disc 94 (see Fig. 2). Wrist pin pads 
and i28, fast on inner ring iiO and outer l'ing 
i 12 respectively, extend through and slightly be- 
yond this window. The lower pad i.8 carries a 
wrist pin i3O while the upper pad igç carries a 
bracket 132 which in turn carries a wrist pin 
Bracket i?,2 positions the wrist pin i34 far 
enough out to permit the drive arms 88 and 
to rock between the bracket f32 and the pad 
i8. By making the distance betveen the cen- 
ter of pin 13 and the center of pin 134 equal 
the ttu'ow of the double-throw crank, i, e., the 
distance between the centers of the crank pins 
84 and 86, the turning of the crank throuh Che 
hundred eighty degrees places the pin 13O where 
the pin i4 was and places the pin f where the 
pin 180 was. When the crank turns on to three 
hundred sixty degrees, the pins f30 and 14 will 
be back to their normal positions as shown in 
Fig, 2, and the shutter mechanism wiil have 
opened and closed. 
The shutter has the advantage that exposure 
will be slow startin, fast opening, fast closing 
and slow stopping. ïhe cïank starts its 3ô0 
gree turn. The drive arms 89 and 90 :nove very 
slowly in a line along their axes at the beginning 
of the turn but accelerate to a maximum speed ai 
90 degrees. When the two drive arms have been 
moved a distance equal to 90 degrees rotation of 
the two throw crank, the pins in the inner and 
curer rings are at a minimum distance apart and 
the shutter blades are moving at their maximum 
speed. At this point the blades start opening 
and since they are moving at maximum speed the 
shutter opens very fast. The blades decelerate 
from maximum fo zero whi!e the crank rotates 
from 90 to 180 derees and then accelerates to 
maximum speed while the crank turns from 
to 2ï0 degrees, ai which point the blades are 
again traveling at rnaximurn speed and are clos- 
ing, whereby the shutter closes very fast. At ap- 
proximateÆy 2V5 degrees the shutter is closed. 
if is noted tht the heïein disclosed shutter 
differs froïn the known art in that the pivots oï 
the blades more as well as the pins which dïive 
the blades around the pivots. 
The shutter bas a theoretical effiCiency of 91 
and ]/2% with the lens wide open and approxi- 
mately 97 and % ecient ai F 16 in a 6 inch 
focal length camcra. This i far above any 
camera shutter in Air Force cameras. Moreover, 
it may be fabïicated so that it will go between 
the lens withou disturbing the elements. 
i claire: 
i. A slow starting, fast opening, fast c!osing 
and s!ow stoppng can]era shutter which com- 
prises, a mounting plat, upper and lower dites 
carried on th underside of said mounting plate, 
means to ms.intain said discs in axially spaced 
aprt relation, a concentric hub fast on the uppe" 
side of said lower disc, an inner ring freely fo- 
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tatable on said hub, an curer ring freely rotat- 
able on said inner ring, a number of radially equal 
circumferentially equally spaced pins extending 
upwardly from the inner ring, an equal number of 
 radially equal circumferentially equally spaced 
pins extending upwardly from the outer ring, an 
equal number of single end shutter blades each 
having a pivotal opening fo fit over Che of the 
inner ring pins, and a slot to fit over che of the 
]0 outer ring pins, the inner end of a slot being at 
most as far from the pivot pin as the differ- 
ence between a radius of an inner ring pin and 
a radius of an outer ring pin, and the outer end 
of the slot being at least as far from the pivot pin 
I as the ring pins are apart when af maximum op- 
posite rotation of said rings, and said upper disc 
having a like number of circumferentially equally 
spaced slots com'esponding radially fo the curer 
ring pins, and a like number of circumferentially 
20 equally spaced slots corresponding radially to the 
inner ring pins, said outer and inner ring pins 
projecting upwardly through said upper disc 
s!ots, ring-rockin wrist pins extending che from 
each ring through an arcuate window in the lower 
25 disc, a tvo-throw crank rotatably mounted on 
said mounting plate with axis normal fo said 
plate, drive arrns connecting the crank pins che 
to each wrist pin, and a winding mechanism hav- 
ing spring n%eans adapted to store energy for op- 
30 erating said shutter blades, and latch means to 
release said energy and turn said two-throw 
crank through three hundred sixty degrees to a 
stop. 
2. In a slow starting, fast opening, fast closin 
35 and slow stopping camera shutter, axially spaced 
upper and lower discs, a concentric hub on the 
upper side of said lower disc, an inner rin freely 
rockable on said hub, an curer ring freely rock- 
able on said inner ring, a circular row of a hum- 
40 ber of equally spaced pins extending upwardly 
from the inner ring, a circular row of a like hum- 
ber of equally spaced pins extending upwardly 
fïom the curer ring, a like number of single end 
shutter blades each having a pivotal opening, to 
4OE fit over che of the inner ring pins and a slot to 
fit over che of the curer ring pins, the inner end 
of a slot being at most as far from the pivot pin 
as the difference between a radius of an inner 
ring pin and a radius of an outer ring pin, and 
O the outer end of the slot being at least as far 
from the pivot pin as the ring pins are apart 
when at maximum opposite rocking of said rings, 
and said upper disc havin a like number o cir- 
cumferentially equally spaced slots correspond- 
GOE ing radiaiiy to the outer ring pins, and a like 
number of circumferentially equally spaced slots 
eorresponding ïadially to the inner ring pins, 
aid curer and inner ring pins projecting up- 
war.ly through said upper disc slots, members 
60 inciuding wrist pins extending che from each 
ïing thïouh an arcuate window in the lower 
isc, a rotatabie two-throw crank, drive arms 
connecting said crank pins che to each wrist 
pin, and means to rotate said. two-throw crank 
( through three hundred sixty degrees. 
3. A camera shutter which comprises axially 
spaced apart upper and lower plates, a hub fast 
on the upper side of said lower plate, an inner 
",ing freely rotatable on said hub, an curer ring 
70 freely rotatable on said inner ring, a circular row 
of equally spaced pins extending from the inner 
ring, a similar row of equally spaced pins. ex- 
tending from the outer ring, a like number of 
shutter blades each having a pivotal opening to 
 fit over che of the inner ring pins, and a slot te 
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fit over one oï the outer ring pins, the inner end 
oï a slot being at most as ïar ïrom the pivot pin 
as the difference between a radius oï an inner 
ring pin and a radius oï an outer ring pin, and 
the outer end oï the slot being at ]east as ïar 
ïrom the pivot pin as the ring pins are apart 
when at maximum opposite rotation oï said 
rings, and said upper plate having a like number 
of circumïerentially equally spaced slots corre- 
sponding radially to the outer ring pins, and a 
like number oï circumïerentially equally spaced 
slots corïesponding radially to the inner ring 
pins, said outer and inner ring pins projecting 
through said upper plate slots, rocking pins ex- 
tending one ïrom each ring, a two-throw crank, 
drive arms connecting the two-throw crank pins 
one to each rocking pin, and means to rotate said 
two-throw crank. 
4. A two ring action cameïa shutter which 
comprises, two concentïically supported inde- 
pendently rotatable rings one within the other, 
a circular ïow oï equally spaced pins extending 
axially ïrom the inner ring, a circular ïow oï a 
like number oï equa]ly spaced pins extending axi- 
ally ïrom the outer ring, a number oï shutter 
blades corresponding to the number of pins in 
each oî said rows, each blade having a pivotal 
opening fo fit over one oï the inner ring pins, and 
a slot to fit over one oï the outer ring pins, the 
inner end oï a slot being at most as ïar ïrom the 
pivot pin as the difference between a radius oï 
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an inner ring pin and the radius oï an outer ring 
pin, and the outer end oï the slot being at least 
as ïar ïrom the pivot pin as the ring pins are 
apart when ai maximum opposite rotation oï 
said rings, an upper plate having a munber of 
circumïerentially equally spaced s!ots corre- 
sponding in number fo the number of pins in 
each row, and corresponding in position to the 
radius oï the outer ring pins, and a like number 
oï ciïcumïerentially spaced slots corresponding 
radially to the inner ring pins, said outer and 
inner ring pins projecting thïough said upDer 
plate slots, two rocking pins extending down- 
ward, one ïrom each ring, a two bearing crank, 
connecting ïods joining the crank pin bearings 
to the two rocking pins, and means to rotate said 
crank. 
JAMES E. HENRY. 
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